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OBJECTIVES 


-DISCUSS SCOPE OF NASA MEDICAL 
OPERATIONS 


-HIGHLIGHT UNIQUE PREVENTIVE 
MEDICINE ASPECTS OF SPACEFLIGHT 


-NOTE CHALLENGES FOR CARE IN 
EXPLORATION CLASS MISSIONS 
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Responsibility 


To ensure the health, safety, and we Ib ine of 
the Astronaut corps during all phase 
spaceflight. 
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a of Space Flight 


e Space Environment 
— Reduced Gravity 


— Radiation 
— Vacuum 
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e Spacecraft Environment 
— Isolation and confinement 


— Noise and Vibration 
crew schedule c 


— Extravehicular Act 
CAEN) 
— Decompression Sick 


— Closed loop environment (life support) 
— Payloads and construction activities 
— Waste production 


Fluid Shifts and-Blood Volume during Space Flight 


In space, with loss of the hydrostatic 
gradient, some fluid quickly 
redistributes toward the chest and 
upper body; sensed as ‘overload’ of 
circulating blood volume 


On Earth, gravity exerts 
a downward force, 
setting up a vertical 
hydrostatic 

gradient. When standing, 
some ‘excess’ fluid 
resides in vessels and 
tissues of the legs. 
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In space, the newly sensed 
excess blood volume is adjusted 
by expelling excess fluid into 
tissues and cells (12% to 15% 
vol reduction) and red blood 
cells are adjusted downward to 
maintain _a normal concentration 
(relative anemia) 


Upon return to Earth, 
gravity again pulls the 
fluid downward, but now 
there is a relative deficit 
In both circulating fluid 
and red blood cells. Tissue 
edema also contributes 

to a greater loss of volume 


Neurosensory Response 


Sense of balance, position and motion result from centrally 
integrated inputs from neurovestibular system (otolith organs, 
semicircular canals), vision, body position sensors, haptic sensors 
(touch) 


These inputs are immediately and radically altered in 
weightlessness 


Altered meaning of inputs leads to central sensory conflict ~ space 
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Neurosensory Response 


e Eventual adaptation to position sense and motion in three 
dimensions without gravitational reference 


e Sense of ‘up’ or ‘down’ are what you choose to define 
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Musculoskeletal System 


e Bone and muscle are vital tissues that are 
constantly remodeled based on physical loading 


e The weightless environment causes a relentless 
loss (atrophy) of bone and muscle tissue 
concentrated in the weight bearing regions 


e Physical countermeasures on ISS are very good, 
but not a complete solution 
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Bone compartments or bone types 


Cancellous “Spongy” Bone/Trabecular Bone 
PROXIMAL FEMUR 


VERTEBRAL BODY 
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Cortical Bone/ “Compact Bone” 


An example of a spaceflight adaptation that is well described but still lacks understanding 
of time course, recovery, and long term risk 
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_ Behavioral/ Psycho-Social 
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¢ Incidence - Affects all crewmembers to some 


¢ Symptoms - Fatigue and irritability, performance de ements 


¢ Time course - Variable 


en OF Le 
— Work load 
— Sleep habits and facilities 
— Crew personalities, “crew space’, and cultural differences 
— ‘Temperature 
— Noise 
— Odors 
— Atmosphere 
— Diet 
— Lack of family contact 


¢ Treatment - Treat causes and maximize living conditions 
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systems & Crew Training 
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Private Medical Conferences (PMCs 
on-1 conferences 


weekly, 15-minute +, 1- 


— More scheduled first and last weeks of mission | 
Diagnosis and treatment of medical problems tha de\ ¢ 
oyelerercine! } 
Analysis of fitness data 
Analysis of environmental data 
Analysis of sleep data 
Workload and work-rest assessments 
Sleep-shift analysis (visiting vehicles & EVAs) 
Family Support 
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Shuttle Orbiter Medical System (SOMS) 
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Sonny C Porter Training Facility, NASA , JSC 


ISLE Pressure Profile (With Data Collection) 
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Ambient airlock pressure (when different from EMU pressure) 


ISS EVA SYS 4.120 DCS TREATMENT 
(ISS EVA SYS/7TA - ALL/FIN 5/Paper on ISS) Page 1 of 4 pages 
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DO NOT perform 4.110 
POST EMERGENCY 
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PREVENTION STRATEGY 


System Design 
Materials Selection 
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PREVENTION — HEPA arr filters 

a a — In-line water filters 
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— Housekeeping 

— Remediation 

an |atlil(e lal mv ce)alive)alalemexeratsre 8] (> 


mists lou Miaplomeys lag] @)(si es 


¢ Multi-Gas Monitor 
ACENYD 

— Continuous monitoring 
of humidity, CO2, O2, 
and ammonia 
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Analyzer for 
Combustion Products 
((ONy.S O 2) 
— Commercial unit 
— Electrochemical sensor 
detection 
— First alert and source 
finding capability 
— Masking criteria after 
fire 
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— Commercial unit 


— Infrared absorption 
used to measure 
localized CO, levels 
in air 


Differential Mc 

Spectrometry 

(GC/DMS) 

— Sampling and a 
time is 10-15 mi 


US Water Recovery System 


Potable Water Dispenser 
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Waste Hygiene Compart 
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Melatonin 
(N-acety!-5-methoxytryptamine) 


Retinohypothalamic 
tract 


Suprachiasmatic nucleus 
(the “biologic clock”) 


Superior cervical 
ganglion 
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UltraViolet InfraRed 
WAVELENGTH (nm) 
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~20% of crew 


Choroid Folds - edenfqyyelling) 
of the vascular structure of th&™™yg 


Optic Disc Edema 
(swelling) 
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- | Optic Nerve Distention (swelling) | 
| 


Altered Visual Field, 
rare (1 reported) 


Indicators of Elevated ICP | 


64% of crew 
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onaut Pettit Performs Ultrasound Eye Imaging 
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Capability: 

° ACLS 

* Expected post flight symptoms 

¢ Basic procedures — IV placement, Foley 

* Some advanced procedures — airway 

¢ Ultrasound 

* Cooler for medical and research specimens 
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